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EXECUTIVE SUMMARY 


Problem 

Operational Maneuver From The Sea (OMFTS) is a US Marine Corps doctrinal concept that 
describes military operations characterized by rapid tempo, momentum, and flexibility. Such 
operations require a medical support system that can keep pace with the speed and mobility of 
assault forces. To accomplish this objective, the logistical footprint of the forward resuscitative 
surgical function must be reduced without compromising the quality of clinical care rendered. 

Objective 

The clinical requirements of the Shock Surgical Team/Triage (SST), Acute Care Ward (Ward), 
and Operating Room (OR) at Echelon 11 determine in large part the contents of pharmacy 
Authorized Medical Allowance Lists (AMALs). This study evaluated current pharmacy AMALs 
629 (Equipment) and 630 (Consumables) and proposed changes to them as a function of 
previously established clinical requirements for the SST, Ward, and OR. 

Approach 

The complete Fleet Marine Force AMAL list was converted to an Excel document, and was 
sorted by National Stock Number. Then each item from AMAL 630, pharmacy supplies, was 
located to determine whether it was unique to the pharmacy. If a drug found in the pharmacy also 
was found in the OR, SST, or Ward, it was possibly redundant because both areas provide 
Echelon n care. Therefore, previous studies using the Naval Health Research Center model were 
examined to determine supply requirements for the SST, Ward, and OR. The results of the 
previous studies listed the supplies needed to perform each task, along with the dosage required 
for each patient. Multiplying the dosage by the Deployable Medical Systems-generated expected 
number of patients produced the total amount required for each drug. If the requirement was 
fulfilled by the SST, Ward, or OR, then the duplicate item in the pharmacy was considered 
redundant. If not, the additional quantity needed to fill the requirement was retained in the 
pharmacy. The previous studies also labeled drugs that would be supplied to the SST, Ward, and 
OR only by the pharmacy. Using the same method, the clinical requirements for these drugs 
were calculated. Drugs that were found in both the Battalion Aid Station (BAS) and the 
pharmacy were unlikely to be redundant because the BAS and the pharmacy function 
independently at different echelons. Therefore, these items were retained in both AMALs. Each 
item in AMAL 629, pharmacy equipment, was retained in quantities sufficient for two people to 
carry out their duties. Items that could not be matched to a specific task were not considered for 
inclusion in the proposed AMAL. 

Results 

Reductions in number of items, unit weight, and unit cube were proposed for pharmacy AMALs 
629 and 630. As a result of this analysis, proposed AMAL 629 showed a 55% reduction in 
number of items, 2% reduction in total weight, and a 3% reduction in total cube. Proposed 
AMAL 630 showed a 69% reduction in number of items, a 65% reduction in total weight, and a 
24% reduction in total cube. 
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Conclusion 


Using the results of previous AMAL analyses conducted by the Naval Health Research Center to 
examine the pharmacy AMALs has resulted in significant reductions in weight and cube, 
contributing to the faster response times and greater flexibility required by OMFTS doctrine. 
This has been accomplished without compromising clinical capability because the pharmacy 
supplies, especially drugs, have been linked to clinical requirements generated by the SST and 
Ward. It will be important to maintain pharmacy AMALs along with those of the other 
functional areas in the Surgical Company to ensure that vital medications are available when 
needed, and also to avoid the problem of retaining redundant or unnecessary supplies. 

Continuing evaluation of the pharmacy supplies in the context of other functional areas will 
result in the most efficient supply configuration for storing and dispensing medicines. 
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EVALUATION OF PHARMACY SUPPLIES AS A FUNCTION OF SURGICAL 
COMPANY CLINICAL REQUIREMENTS 


The nature of the US Marine Corps mission is changing. The Operational Maneuver 
From The Sea^(OMFTS) doctrinal concept describes the Marine Corps as a rapid reaction 
force with a sea-based operational station that allows rapid progress from ship to 
objective without the shore buildup that characterized previous operations. The OMFTS 
concept, with its emphasis on rapid tempo, momentum, and flexibility, will require a 
medical support system that can keep pace with the speed and mobility of assault forces. 

It is likely that Marine units will be widely dispersed and highly mobile, with casualties 
occurring in far-forward positions. Thus, medical support teams must be rapidly 
deployable, and equipped with lighter, more flexible resources. The development of 
modular, efficient Authorized Medical Allowance Lists (AMALs) will be an important 
factor in achieving the goals of speed and mobility. Mission-specific standards of care 
and clinical requirements for the items pushed forward must be established so that only 
those items required to achieve the standards of care are transported. Accomplishing this 
objective requires reducing the logistical footprint of the forward resuscitative surgical 
function, without compromising the quality of clinical care rendered by forward forces.^ 

The Naval Health Research Center (NHRC), San Diego, California, has evaluated most 
of the Marine Corps medical supply blocks. These include the Battalion Aid Station 
(BAS), and the laboratory, x-ray, Shock Surgical Team/Triage (SST), Acute Care Ward 
(Ward), and Operating Room (OR) functional areas of the Surgical Company. Significant 
reductions in materiel requirements have been achieved in all of these AMALs by 
modeling the clinically relevant elements of a given theater of operations, retaining in the 
supply stream only those items with an identified clinical requirement.^'^ 

Headquarters, Marine Corps, Quantico, Virginia, Marine Corps Systems Command 
(MARCORS YSCOM), and the Joint Readiness Clinical Advisory Board (JRCAB), Fort 
Detrick, Maryland, have voiced support for the NHRC approach. Consequently, 
MARCORSYSCOM AMAL management and the Naval Medical Logistics Command, 
Fort Detrick, Maryland, have worked to incorporate changes generated by the NHRC 
model into the AMAL lists.^ It is hoped that through continued cooperation substantial 
improvement in the AMALs can be achieved. 


METHOD 

Overview of the NHRC Model 

The NHRC model for Echelons I and II was designed to interface with the Echelons HI 
and rv Deployable Medical Systems (DEPMEDS) model,^ which consists of relational 
databases called the Time, Task, Treater files. The DEPMEDS model was developed to 
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standardize medical materiel and to assemble it into sets so that each of the services could 
configure medical facilities according to its own unique requirements. The data in the 
DEPMEDS model are based on treatment protocols for 319 patient conditions (PCs), 
each labeled with a short description and a number between 1 and 350. The PCs reprWent 
a grouping of closely related diagnoses that are considered to be representative of the 
injuries expected to occur in theater.^ To build upon this existing standard, the structural 
characteristics of the Echelon I and n NHRC databases are compatible with those of the 
DEPMEDS Time, Task, Treater files. 

The 350 DEPMEDS PCs, listed in Appendix A, form the core around which the NHRC 
Echelon I and U medical supply model was developed. The medical tasks required to 
treat each PC at Echelon lA-Battlefield, Echelon B-B AS, and Echelon B-Surgical 
Company were identified, and the tasks were linked to the appropriate supplies needed to 
carry them out. Finally, these PC-Task-Supply profiles were validated by a panel of 
subject matter experts. 

Equipment AMALs contain the equipment and reusable materiel needed to establish the 
functional area. To project equipment requirements, each item considered for inclusion in 
a given AMAL was linked to a known medical task that would be performed in that 
functional area. For example, items in AMAL 631, the SST equipment AMAL, were 
linked to tasks that are performed in the SST. Quantities sufficient to provide care to a 
given number of patients by a predetermined number of providers were calculated. 

Consumable AMALs contain disposable items that are used only once. Consumables also 
were linked to medical tasks for specified functional areas. Since consumable 
requirements are determined by the expected number of patients for each PC, it was 
necessary to^project a casualty stream. The Army's Patient Generating Model 
(PATGEN), a validated tool for projecting casualties, was used to determine a 60-day, 
worst-case operational scenario. Consumables sufficient to treat the projected number of 
patients for each PC for the length of their stay in a given functional area were calculated. 

The Pharmacy 


AMAL 629, pharmacy equipment, contains the equipment and reusable materiel required 
to establish a pharmacy. There are 17 per Marine Expeditionary Force (MEF). AMAL 
630, pharmacy supplies, provides consumables sufficient to provide pharmacy support 
for 1,000 persons for 30 days, and there are 83 of these per MEF. Each Surgical 
Company has two pharmacies. 

The determination of pharmacy requirements differs from that of other functional areas in 
the Surgical Company. Consumable supplies of the OR, SST, and Ward are determined 
by tasks directly related to patient care within their units, but some of the drugs needed in 
these areas are kept only in the pharmacy. For example, acetaminophen is clinically 
required for patient care both in the SST and Ward, but it is stored and dispensed only by 
the pharmacy. Because all of the drugs in the pharmacy are used in other areas of the 
Surgical Company (primarily the OR, SST) and Ward, the requirements for these areas 
determine what drugs the pharmacy stocks. Equipment requirements also differ in that 
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pharmacy equipment is used to dispense medications used in other areas, while patient 
care (OR, SST, and Ward) or ancillary (x-ray and lab) AMALs contain equipment that is 
used for treatment or diagnosis of patients within the area. 

Approach 

The complete Fleet Marine Force AMAL list was converted to an electronic database, 
and was sorted by National Stock Number (NSN). Then each item from AMAL 630 was 
located to determine whether or not it was unique to the pharmacy. If a dmg found in the 
pharmacy also was found in the OR, SST, or Ward, it was possibly redundant because 
both areas provide Echelon II care. Therefore, previous studies^'^ using the NHRC model 
were examined to determine supply requirements for the SST, Ward, and OR. The results 
of the previous studies listed the supplies needed to perform each task, along with the 
dosage required for each patient. Multiplying the dosage by the DEPMEDS-generated 
expected number of patients produced the total amount required for each drug. If the 
requirement was fulfilled by the SST, Ward, or OR, then the duplicate item in the 
pharmacy was considered redundant. If not, the additional quantity needed to fill the 
requirement was retained in the pharmacy. The previous studies also labeled drugs that 
would be supplied to the SST, Ward, and OR only by the pharmacy. Using the same 
method, the clinical requirements for these drugs were calculated. Drugs that were found 
in both the BAS and the pharmacy were unlikely to be redundant because the BAS and 
the pharmacy function independently at different echelons. Therefore, these items were 
retained in both AMALs. 

The items were researched to determine whether the type of a particular drag was the 
DMSB-approved standard. Whenever possible, the standardized medications were used. 
The indications for each drag were also investigated. If there was duplication in the uses 
for drags, one of them was considered redundant. For example, two over-the-counter 
remedies for hemorrhoids were stocked, and only the standardized item was retained. 

Some of the drags in the pharmacy were unique to that AMAL, and there were no PC- 
linked clinical requirements for them. When this occurred, the indications for the drag 
were considered. If the drag was intended to treat a condition that was likely to occur, but 
for which there was no PC, it was retained. An example of this is isoniazid, which is used 
as a prophylactic or treatment for tuberculosis. Other items, such as aspirin, were retained 
because they are commonly used for minor maladies, or as a first response to a suspected 
cardiac event, even though there is no specific clinical requirement for them. 

Each item in AMAL 629 was retained in quantities sufficient for two people to carry out 
their duties. Items that could not be matched to a specific task were not considered for 
inclusion in the proposed AMAL. 

RESULTS AND DISCUSSION 
AMAL 629 - Pharmacy Equipment 

The current pharmacy equipment AMAL 629 contains only 11 items. Five storage items, 
including a refrigerator, chests, and a cabinet, have been retained in the proposed AMAL. 
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The number of items of equipment used for dispersing medications, such as spatulas, 
tablet and capsule counting trays, and a numbering wheel, have been reduced; proposed 
quantities of these items are sufficient for the personnel who use them. Two sizes of glass 
measuring containers have been eliminated because, although they are reusable, they are 
not sterile. The differences between the current and proposed AMAL 629 in price, 
weight, and cube are shown in Table 1. Appendix B contains the proposed pharmacy 
equipment AMAL 629. 


Table 1. Comparison Between Current and Proposed Pharmacy Equipment AMAL 629 



Quantity 

Total Price 

Total Weight 

Total Cube 

Current AMAL 629 

29.00 

$ 2701.25 

274.52 

31.60 

Proposed AMAL 629 

13.00 

$ 2468.45 

268.90 

30.57 

Reduction 

16.00 

$ 232.80 

5.62 

1.03 

Percent 

55% 

9% 

2% 

3% 


AMAL 630 - Pharmacy Consumables 

Drugs Not Unique to Pharmacy. There are no duplications in the OR and pharmacy 
AMALs. Only four drugs that are stocked in either the SST or the Ward AMALs are also 
carried in the pharmacy. AMAL 634, Ward supplies, contains sufficient codeine 
phosphate and acetaminophen tablets and diphenhydramine hydrochloride capsules to 
fulfill its own requirements; however, the pharmacy supplies both of these drugs to the 
SST. Therefore, both dmgs were retained in the pharmacy in sufficient quantities to meet 
SST requirements and, since both are frequently used, to cover sick call and any 
shortages in the Surgical Company. Two other drugs, gentamicin sulfate ophthalmologic 
solution and sulfadiazene silver cream, are carried in both the SST and the Ward, in 
addition to the pharmacy. Because both drugs are frequently used, they were retained in 
the pharmacy in case additional quantities were needed in the SST or the Ward. Twenty- 
six dmgs were earned in both the BAS and the pharmacy, but these duplications were not 
a factor in determining the proposed pharmacy AMAL. 

Drugs Unique to Pharmacy. The current pharmacy AMAL lists no OR requirements 
that are supplied by the pharmacy, but the OR AMAL review panel proposed that 
scopolomine be added to the pharmacy for use in the OR. Results of previous studies 
show that the pharmacy is responsible for 27 dmgs that are required by either the SST, 
the Ward, or both. Table 2 shows that 10 have clinical requirements in both the SST and 
the Ward, 5 are required by the SST, and 12 are required by the Ward. Three of these, 
brompheniramine maleate, loperamide hydrochloride, and ranitidine, are not listed in the 
current AMAL; only loperamide is proposed for addition. Two other dmgs have been 
proposed for deletion. Miconazole nitrate cream is an antifungal preparation for women, 
and female-specific medications are not included at Echelon 11. Dibucaine ointment, a 
hemorrhoid medication, is redundant with Anusol® cream (hydrocortisone acetate and 
pramoxine hydrochloride cream). It is proposed that quantities of all other dmgs be 
decreased. 
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Table 2. AMAL 630 Consumables With Clinical Requirements in SST and/or Ward 


NSN 

Nomen 

SST 

Ward 

6505009857301 

Acetaminophen 



6505012069246 

Acyclovir Caps 



6505005799110 

Bacitracin 



6505012073738 

Brompheniramine 



6505010235011 

Clotrimazole Cream 



6505004002054 

Codeine&Acetamin. 



6505010985802 

Diazepam Tabs 



6505002999535 

Dibucaine Ointment 



6505003697289 

Dicloxacillin Sod Caps 



6505001168350 

Diphenhydramine HCl 



6505000095063 

Doxycycline Hyclate 



6505011134758 

Erythromycin Tabs 



6505010222646 

Gentamicin Sulf Ophth 



6505014070381 

Griseofulvin Tabs 



6505013480278 

Guaifenesin Caps 



6505012816758 

Hydrocortisone Acetate 



6505009262095 

Hydrocortisone Cream 



6505012149062 

Ibuprofen Tabs 



6505010666568 

Loperamide HCl Caps 



6505011561844 

Magnesia Alumina 



6505008901840 

Metronidazole Tabs 



6505010498881 

Miconazole Nitrate Crm 

y" 


6505010141378 

Neomycin&Poly B Otic 



6505011607702 

Ranitidine Tabs 



6505001839419 

Sulfacetamide Sod Ophth 



6505001394600 

Tetrahydroz HCl Ophth 



6505010083054 

Undecylenic Acid Pwdr 




An additional 28 drugs are unique to the current pharmacy supply AMAL, but have no 
clinical requirements in other functional areas. Of these, 18 were eliminated from the 
proposed pharmacy consumable AMAL for various reasons. Some were deleted because 
they were redundant with other medications, including antibiotics, such as penicillin V 
and ampicillin; topical treatments, such as coal tar shampoo and calamine lotion; cold 
remedies; and pain medications, such as codeine sulfate tablets. Those drugs used to treat 
conditions that have no PC and a low frequency of occurrence at Echelon H, such as 
probenecid for hyperaremia, were also eliminated from consideration. Several of the 
dmgs are used for conditions that are not treated at Echelon H, for example, 
levpthyroxine sodium for hypothyroidism. Drugs that were retained include isoniazid, 
used to protect against tuberculosis, insulin, and dilantin, which were retained in case of 
emergency. Over-the-counter dmgs such as aspirin, tolnaftate, and cimetidine, which are 
frequently used for minor ailments, also were retained in reduced quantities. Pyridoxine 
tablets replace ascorbic acid for use with isoniazid as a tuberculosis prophylaxis. 

Nine nondmg consumables were included in AMAL 630. These included items such as 
medicine bottles, labels, ointment jars, and lamps. Except for the ointment jars, all of 
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these were retained. The number of lamps did not change; however, the quantity of 
prescription bottles and labels was decreased. 

Overall, the number of items, unit weight, and unit cube showed significant reductions 
between the current and proposed AMAL 630. Results are shown in Table 3. Appendix C 
contains the proposed AMAL 630, pharmacy supplies. 


Table 3. Comparison Between Current and Proposed Pharmacy Consumables AMAL 630 



Quantity 

Total Price 

Total Weight 

Total Cube 

Current AMAL 630 

919.00 

$ 6598.63 

233.48 

17.55 

Proposed AMAL 630 

289.00 

$ 1778.84 

82.22 

13.35 

Reduction 

630.00 

$4819.79 

151.27 

4.20 

Percent 

69% 

73% 

65% 

24% 


CONCLUSIONS 

Using the results of previous AMAL studies^'^ to examine the pharmacy AMALs has 
resulted in significant reductions in weight and cube, contributing to the faster response 
hmes and greater flexibility required by OMFTS doctrine. More importantly, no decrease 
in clinical capability has resulted, because the pharmacy supplies, especially drugs, have 
been linked to clinical requirements generated by the SST and Ward. 

Because the pharmacy does not, essentially, generate its own clinical requirements it is 
important to maintain pharmacy AMALs along with those of the other functional ieas in 
the Surgical Company. For example, if the clinical requirement for a particular drug 
c anges in the SST or Ward, the pharmacy AMAL should immediately reflect that 
change. This will ensure that vital medications are available when needed, and also will 
avoid the problem of retaining redundant or unnecessary supplies. Continuing evaluation 
of the pharmacy supplies in the context of other functional areas will result in the most 
efficient supply configuration for storing and dispensing medicines. 

hnproved packaging and disposable supplies have made it possible to store many drugs 
in the ftmctional area where they are used rather than in the pharmacy. To streamline 
(^erations and also to optimize the expertise of personnel in light of this development, 
the pharmacy might perform functions such as the resupply of drugs for the SST, Ward, 
and OR. Medical personnel, such as nurses, would then have more time for direct patient 
care, and the efficiency of the Surgical Company would be enhanced. 

Using the NHRC model has demonstrated that significant reductions in the logistical 
burden carried by Marine Corps forces can be achieved by modeling the clinically 
relevant elements of the theater of operations. The supply requirements for the delivery of 
medical care in far-forward medical areas have all been linked to the medical tasks for 
which they are required. Finally, the pharmacy requirements have been evaluated relative 
to the clinical requirements of the SST and the Ward. As Marine Corps doctrine requires 
more mobile and flexible deployable medical systems, the NHRC model can be used as a 
tool in the efficient configuration of medical supplies for a wide range of scenarios. 
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Appendix A - DEPMEDS Patient Condition List 
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Appendix A - DEPMEDS Patient Condition List 
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256 Hemorrhoidal disease all cases 

257 Not assigned 

258 Severe hypertension 

259 Ischemic heart disease 

260 Phlebitis deep vein involvement 
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324 Stress reaction severe stable — delayed improvement 

325 Stress reaction severe stable persisting 

326 Not assigned 

327 Not assigned 

328 Animal bites and rabies exposure 
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♦Items added to upgrade clinical capability 
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